The indigenous Australian population is well known to have higher rates of morbidity and mortality than the rest of the Australian population. The study reported in this paper demonstrates the use of hospital admission data from New South Wales to monitor the health circumstances and the main areas of differentials of the indigenous population in relation to access to primary health care services. The study covers the period from 1989 to 1995. In providing a statistical approach to analysing large routine databases, the major results have been to provide estimates of the hospital admission rates by residential area, sex and age of patient, and to highlight the main differences.
Introduction
Indigenous Australians (referred to in this article as ATSI -Aboriginal and Torres Strait Islander peoples) are known to be disadvantaged in comparison with the rest of the Australian population (non-ATSI) in relation to their health and general socioeconomic conditions. The ATSI population has higher rates of morbidity and mortality, lives in more impoverished circumstances and has access RESEARCH NOTES to poorer health services and facilities than most of the non-ATSI population. As the Federal Minister for Aboriginal Affairs acknowledged in September 1990, ATSI continue to suffer from health problems that would not be tolerated in the wider community. Their health problems vary across the country, reflecting different circumstances, but the overall standard of health is low everywhere (Horton 1994 ).
The primary objective of this study was to use the available data set of admissions to public and private hospitals to monitor the main areas of differentials between the ATSI and the non-ATSI populations in terms of hospital admissions and to provide indications of the special health circumstances of the ATSI population. The study covers the state of New South Wales for the period from 1989 to 1995. The hospital admission data for acute public and private hospitals in New South Wales have been used for this purpose.
The results of the study would help in the following ways. 1. Update the national input on the issue 'Aboriginal health and its differentials from the rest of the Australian population'. This would provide a guide for projects that aimed at planing and improving the primary health services, in particular, those concerning the ATSI population.
2. Update the available information regarding the specific disease groups that are more likely to affect the ATSI population, and hence result in a higher ATSI admission rate, so that the health authorities can effectively plan services in these areas.
3. Provide useful input to the hospital resource allocation model in such a way that the relative density of the ATSI population in a specific residential area, and hence the possibly related higher demand of a particular medical or surgical treatment, would be accounted for as a variable in that model.
Data sources
Two main sources of data are used in the analysis:
Hospital inpatient statistics collection (Department of Health)
These data are originally maintained through the Department of Health and worked out by the New South Wales Health Services Research Group at the University of Newcastle. The latter is the source of the data used in this study.
The data applied here are the total admissions to acute public and private hospitals in New South Wales for the years 1989-1990 to 1994-1995. These are classified by:
• ATSI/non-ATSI
• age group
• male/female
• service related group (SRG) -groups of admissions served by the same specialist
• Local Governmental Area.
Census population data (Australian Bureau of Statistics):
The population data of the 1991 census in Australia are used. These data correspond to the period covered in the study (1989) (1990) (1991) (1992) (1993) (1994) (1995) in the sense that they represent the mid-point of this period, and hence would allow accurate estimation of the hospital admission rates for that time. Data are classified by age group, male/female, Local Government Area and ATSI/non-ATSI. It is worth noting here that the underestimation problem that usually affects the reported indigenous figures would have minimum effect on the estimates in this study. In fact, both the population figures and the hospital admission figures suffer the same problem in the same direction so, regarding the formula used, the calculated rates would be minimally affected.
Variables and method of analysis
The analysis is mainly carried out for the following two groups separately:
• Aboriginal and Torres Strait Islander peoples (ATSI)
• the rest of the Australian population (non-ATSI) Three variables have been selected which are believed to focus on the basic areas of differences between the ATSI and the non-ATSI populations. These variables are:
• gender
• Local Government Area.
The measurement to be applied in the study is the average annual admission rate to acute public and private hospitals per 1000 population. This is given as Admission rate = Number of admissions of the considered group x 1000 Number of population at risk in that group
The average annual admission rate for the period 1989 to 1995 in New South Wales is calculated by applying the above formula, in which the numerator is the average number of admissions per year (the total number of admissions for the six-year period divided by six).
Results

Admission rate by gender
The admission rate to acute public and private hospitals for the ATSI population was generally higher than for the non-ATSI population, as can be seen from Table 1 . The rates shown in the table are the average annual admission rates during the period 1989 to 1995. While the rate was 247.65 per thousand for the non-ATSI population, it was 295.10 per thousand for the ATSI population, which is 119␣ per cent of the non-ATSI rate. The higher rate for the ATSI population can be observed for both males and females, with the ATSI rate approximately 119␣ per cent of the non-ATSI rate for both genders. This pattern can be seen in Table 1 and Figure 1 .
On the other hand, the female admission rate was generally higher than the male rate. For both the ATSI and the non-ATSI populations, the female rate was approximately 125␣ per cent of the male rate. 
Standardised rates
A more precise and real picture of the ATSI/non-ATSI differentials can be obtained by applying one of the age standardisation methods (Pollard et al. 1990 ). These aim to offset the effect of the age composition variations between the ATSI and non-ATSI populations. In fact, it is very important that these procedures be applied here, since the age composition of the ATSI population shows a very similar pattern to that of developing countries (younger age composition), while the age composition of the non-ATSI population presents a similar pattern to the one noted in developed countries (older age composition). Tables 2 and 3 present the standardised admission rate by applying the direct and indirect methods of standardisation respectively. Adopting the non-ATSI age composition, the direct method of standardisation gives an estimate of the ATSI admission rate of 410.98 per thousand population, a value which is more than one and a half the admission rate of the non-ATSI population. In fact, this value would express the real pattern of differentials between the ATSI and the non-ATSI populations in terms of admission rates to acute public and private hospital in New South Wales.
On the other hand, by applying the indirect method of standardisation, where the age-specific admission rates of the non-ATSI population are adopted, a similar estimate to the one from the direct standardisation method is obtained, with an ATSI admission rate of 381.12 per thousand population. When the standardised rates are applied, male/female differences show a similar pattern to the one discussed above, with a higher female admission rate than the male rate. Based on the direct standardisation method, the female rate is approximately 125␣ per cent of the male rate. Figures 2 and 3 summarise these results. Tables 4 and 5 show the standard error of the estimates for the admission rates and the standardised admission rates respectively. This is calculated using the formula
Standard error of the estimates
Standard error of the admission rate = √ No of admissions Population
The results show that the standard error of the ATSI admission rates is approximately 10 times those of the non-ATSI for both male and female populations. This can be regarded as an indication of the higher variation among the ATSI admission rates. However, the small size of the ATSI population also partially explains this high standard error. Nevertheless, the standard error of estimations decreased dramatically when the methods of standardisation were applied, as is shown in Table 5 . This would be an additional justification to rely on the standardised estimates of the admission rate in our analysis. 
Admission rate by age
The age distribution of the admission rates for both the ATSI and non-ATSI populations is presented in Table 6 and Figure 4 . A higher rate of admission for the ATSI population can be noted in all age groups. The direction that can be noted is that the ATSI/non-ATSI percentage ratio (last column of Table 6 ) increases with age, with the admission rate of the ATSI population aged 45 and over approximately two times the admission rate of the non-ATSI population. This would indicate that the ATSI demand for health services is higher compared to the non-ATSI population, particularly for the older age groups of the ATSI population. This might be explained as a direct result of the general poorer socioeconomic status and the malnutrition-related problems of the ATSI population, which tend to seriously affect the health of individuals, in particular, the ageing. The above conclusion of the effect of the general poorer ATSI socioeconomic status on their health would be also emphasised through the relatively higher rate of ATSI admissions in the childhood period. This is one and a half times the non-ATSI rate. 
Admission rate by area
Hospital admission rates for the ATSI and non-ATSI populations for the different Local Governmental Areas of New South Wales are presented in Table␣ 7. The rates are sorted in descending order with respect to the ATSI estimates. The Local Government Areas with ATSI population less than 100 are added together in one group called 'other'. The most apparent conclusions from this table are as follows. 1. The ATSI admission rate is dramatically high in some areas. For example, it is 1526 per thousand per annum in Richmond River. The next five highest areas, with admission rates of more than 1000, are Bourke, Brewarrina, Kyogle, Central Darling and Lachlan. The general direction that can be noticed from Table 7 is that the Local Government Areas in remote country areas tend to have higher ATSI admission rates than areas in major cities or close to large centres of the non-ATSI population.
2. The ATSI/non-ATSI differential in terms of admission rate is substantially high in some Local Government Areas. For example, in Richmond River the ATSI/non-ATSI ratio of the admission rate shows a very high value of 554␣ per cent, which indicates that in this area the ATSI admission rate is more than five times the non-ATSI rate. In Baulkham Hills the ATSI admission rate is approximately four times the non-ATSI rate. 3. The variation in the ATSI admission rates for the various Local Government Areas is considerably higher than the variation in the non-ATSI rates. While the standard deviation for the ATSI rates in the different Local Government Areas is 289.9, it is only 92.8 for the non-ATSI population. A similar result can also be obtained by applying the coefficient of variation measurement. This gives a value of 0.93 for the ATSI population and 0.30 for the non-ATSI population. These results indicate that the variation in the ATSI rates for the different Local Government Areas is more than three times the variation in the non-ATSI rates. In fact, various socioeconomic and health factors can well justify this pattern of the high variation in the non-ATSI admission rates for the different areas. This would encourage more extensive research into the reasons behind such a pattern of greater variation between Local Government Areas in regard to ATSI hospital admissions.
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